We conducted a randomised prospective controlled study to 
With the development of sophisticated intraocular surgical techniques, there is an increasing need for commercially available intraocular irrigating solutions that can maintain the integrity of the corneal endothelium and other intraocular tissues even when used in a large volume and for a long time period. Previous in-vitro perfusion studies have shown that normal saline, Plasmalyte 148, lactated Ringer's solution, and balanced salt solution (BSS) are toxic to the corneal endothelium."I These studies have also shown that maintenance of endothelial integrity can best be obtained by use 
Results
There were no significant differences in amount of irrigating solution or irrigation time between the eyes receiving BSS Plus and those receiving S-MA2 (Table 2 ). These two groups were also equivalent with respect to all the baseline variables, including corneal thickness, endothelial cell density, coefficient of variation in cell size, percentage of hexagonal cells, and figure coefficient.
In both the BSS Plus and S-MA2 groups the corneal thickness increased significantly over the baseline values one day after surgery and steadily decreased with time (Fig 1) . The corneal thickness on day 1 was significantly greater in the S-MA2 group than in the BSS Plus group. There was no significant difference in corneal thickness between the two groups one week and one month after surgery. One month postoperatively, the corneal thickness returned to the baseline values in the BSS Plus group, while it was significantly increased from the preoperative value in the S-MA2 group.
The eyes receiving S-MA2 had a significant endothelial cell loss from the baseline one week and one month after surgery, whereas those with BSS Plus did not (Fig 2) . The mean cell losses were higher for the S-MA2 group than for the BSS Plus group at any point in time, though this difference was statistically insignificant. The coefficient of variation in cell size and percentage of hexagonal cells remained unchanged from the baseline values in both groups. The S-MA2 group demonstrated a significant decrease in the figure coefficent compared with the baseline value and with the BSS Plus group one month after surgery. No from the baseline demonstrated that in-vivo irrigation of the anterior chamber in cats with S-MA2 caused marked endothelial morphological changes (polymegethism and pleomorphism), while BSS ular cataract Plus did not.'4 These endothelial changes were r lens implan-found to be present during the early postoperative Plus had less period and to resolve within one week after the Lelial morpho-irrigation. Since we took the first endothelial eyes receiving photographs one week after surgery, significant increases in polymegethism and pleomorphism iA2 perfusion caused by S-MA2 might not have been detectable.
rmeability of
The normal corneal endothelium is a densely bbit corneal packed monolayer with a regular hexagonal not. In an in-pattern. A regular hexagonal shape (given a constant area) is the most geometrically or thermodynamically stable configuration to cover a plane,2"22 because this shape will keep the total perimeter at a minimum, and thus produce the minimum surface tension energy. Therefore it can be proposed that a marked disruption of regular hexagonal pattern noted after S-MA2 irrigation represents an endothelium in a physically unstable state,'623 which may be more susceptible to additional trauma. Morever, a loss ofregular hexagonal pattern may reflect cell loss, causing adjacent cells to assume irregular hexagonal or elongated shapes (given a constant area) to cover the cell free area. '6 23 The difference between BSS Plus and S-MA2 is that S-MA2 lacks glutathione and contains sodium acetate and citrate. Oxidised or reduced glutathione, which are present in the aqueous humour24 and corneal endothelium,25 have been shown to be important for the maintenance of endothelial cell junctions and barrier function.I342121 Since acetate and citrate are unnatural buffers to the intraocular tissues, they may have some adverse effects on the endothelium.'3 '4 In addition there is a possibility'3 '4 that citrate may chelate calcium in the solution and decrease an amount of free Ca2 , which is essential for maintaining endothelial junctional complexes and barrier function.' 2 1819 Therefore the lack of glutathione, presence of acetate and citrate, and possible loss of free Ca2+ in S-MA2 may all be responsible for the endothelial alterations observed in both previous experimental investigations'3 14 and the present clinical study.
Our results indicated that BSS Plus is more effective in protecting the functional and structural integrity of the corneal endothelium than S-MA2 in patients undergoing posterior chamber lens implantation. The ability of BSS Plus to maintain endothelial integrity can be attributed to its chemical similarity to aqueous humour. Patients with low cell densities or morphological abnormalites of the endothelium have been shown to be more susceptible to surgical trauma and to a variety of stresses. '6 293 The use of BSS Plus may be preferable and safer in this group of high-risk patients.
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